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EndogenisingDemographicVariablesin
Demo-EconomicModels: TheBachue
Experience
RENEWERYandGARRY RODGERS*
This papersurveystheproblemsencounteredandsolutionsadoptedin in-
corporatingdemographicphenomenain themainBachuecasestudiesundertaken
to date,namelythe demo-economicmodelsconstructedfor the Philippines,
Kenya, Brazil andYugoslavia. Eight issuesaretreated:populationaccounting
andlagstructure;fertility;mortality;migration;nuptiality;householdformation;
schooling;and labourforce paxticipation. In eachcasethereis a discussionof
model structure,dependentand 'explanatoryvariables,andempiricalstrategy.
Summarytablescomparetheapproachesof thedifferentmodels. Althoughthe
objectiveis not to identify the bestsolution- it is notedthatthespecificsof
everycountrysituationrule this out - somesuggestionsaboutmorepromising
approachesaremadewith respectto choiceof variablesto include,andtheesti-
mationof behaviouralmodels.
I. JNTRODUCTION
Thepurposeof thispaperis to describe,discuss,anddrawlessonsfromthe
treatmentof behaviouraldemographicvariablesin theBachuemodels. Thesevari.
abIesareendogenouselementsof awiderdemo-economicsystemcontainingother
componentswhicharenot describedhere. In particular,wedo not discussthe
endogenisationf thosenon-demographicvariableswhichaffectdemographicbehav-
iour. We insteadconcentrateon certaintheoretical,technicalandpractical
problemsencounteredin insertingdemographicvariablesin thesystemasawhole;
howtheyhavebeenmeasuredin thevariousapplicationsof theBachuemodels,how
theyarebehaviourallyexplainedandlinkedtotheotherelementsof thesystem,the
datasourcesused,andsomeissuesof econometricestimatesandmodelling.The
modelsconsideredherearethosefor thePhilippines,describedinRodgers,Hopkins
andWery[39], Kenya,a technicaldescriptionof whichis givenin Ankerand
Knowles[4], Brazil,a summarydescriptionofwhichisavailablein Braganca,Burle
deFigueiredoandRato[8;also15],andYugoslavia,describedinoutlineinMacura,
PopovicandRasevic[25]. A generaldescriptionof allthesemodelsisgivenin ILO
(19].
*The authors are associatedwith the ILO, Geneva.
182 Weryand Rodgers Endogenising Demographic Variables 183
Oneobjectiveof thepaperis to drawfromtheBachueapplicationsgeneral
principleson themodellingof demographicvariablesin ademo-economicsystem.
However,thediversityof thevariousmodelsis suchthat generalisationsaresome-
timesdifficultto attain. Thereforein presentingtheexperiencewithdifferent
Bachuemodels,thestressis onillustratingandcomparingthesolvingof particular
problems,identifyingdifficulties,anddiscussingtheadvantagesanddisadvantagesof
particularpathsto modellingobjectives,ratherthanpursuingthemirageofauniver-
sallyvalidapproach.
Thedemographicvariablestreatedendogenouslyin theBachuemodelsare:
(i) fertility,
(ii) mortality,
(iii) migration,
(iv) nuptiality,and
(v) householdformation.
Two"para-demographic"elementsarealsoconsidered:
(vi) schoolingand
(vii) labourforceparticipation.
Fertilityandmortalityarethetwobasiccomponentsof populationgrowth;
migrationis the thirdbasicbehaviouralvariablerequiredfor trackinga spatially
disaggregatedpopulation.Thefourothervariableshaveslightlydifferentfunctions.
Theyconstitutecriteriato furtherdisaggregatethepopulationaccordingto cate-
goriesrelevantto thenetworkof relationshipsbetweendemographicandeconomic
phenomena.Whereasthelatterarefundamentallyquantitative,schooling,labour
supplyandsoonhaveimportantqualitativeaspects,permittingforinstanceadistinc-
tion betweenilliteratesandliterates,or between"working"and"non-working"
populations. Thesequalitativecharacteristicsplayanimportantrolein thelink
betweendemographicandeconomicsub-systems,thoughthedegreeof relianceon
variablessuchasthesevariesfromoneBachuemodeltoanother.
Thelogicof theendogenisationf thedemographicvariablespartlyrestson
theexistenceof feedbacksfromthesevariablesto thebehaviourof the.economic-
demographicsystemasawhole. Butit alsodependsonthehypothesis,established
or assumed,thateachof thesevariablesis to someextentresponsiveto socio-
economichange.Theseareempiricalissues,andconsequentlyheendogeneityof
someof thedemographicvariablesvariesfromonecountrymodeltoanother.
schoolingaffectsparticularagegroups;over-allfertilitydependsontheagestructure
of thefemalepopulation;youngentrantsto thelabourmarketarelesslikelytofind
ajobeasily;femaleschoolenrolmentislessthanformales,andsoon.
The trackingof disaggregatedpopulationcohortsraisesproblemsof data
management,but it is in principlethesimplestapproachto obtainingpopulation
cohortsof agivenageandsexatdifferentpointsintime. Althoughtechniquesxist
to describepopulation'sageandsexstructUrethroughdistributionfunctions,the
approximationswhichsuchfunctionsinvolveareriskyto introducein a long-term
demo-economicsystemundergoingsubstantialchanges.Thesamereasoninghas
alsoledto abreakdownof populationbothspatiallyandbyeducationlevel- these
twodisaggregationscorrespondingtostructuralfeaturesof theeconomicsub-system
- withthesub-populationssoidentifiedtrackedovertime.
Thepopulationaccountingconsistsintrackingovertimeidentifiedpopulation
cohortsbrokendownby age,sex,location,educationlevel,andwhetherornoten-
rolledin school. It isessentiallyanelaboratecohortcomponentprojectionmethod,
establishingthatpopulationat time(t) is equalto populationat time(t - x) plus
birthsminusdeathsplusnetin-migrationoccurringduringtheperiodx, together
withanadjustmentwhichallowsfor changesin theotherdimensionsof disaggre-
gation(schoolenrolments,drop-outs,etc.).Thus
pet) = A(t- x) . pet- x)
II. POPULATION ACCOUNTINGAND
INTERTEMPORALSTRUCTURE
Theelementsof matrixA arethesubjectofthispaper.Fromtheaccounting
pointof view,theyarefertility,survival,migration,enrolment,drop-out,labour
forceparticipation,uptialityandheadshiprates,eachbrokendownaccordingtothe
basicdisaggregationcriteria:age,sex,location,educationlevel.
Withrespecto thetimeperiodof themodels,earlyworkon a prototype
Bachueuseda"systemsdynamics"approach[6]. Theunderlyingstructureof the
modelin thisapproachisasetof differentialequations;theperiodof timeinwhich
suchequationsaresolvedisshortrelativetothesimulationperiodasawhole,andso
thechangeswhichoccurin modelvariablesin onetimeperiodaresmallrelativeto
totalchangesin a givensimulation.Thisfirstmodelusedasbasictimeperiodan
exogenouslymodifiablefractionof oneyear. In practice,however,it andsubse-
quentmodelshavetendedto useoneyearasthebasictimepedod,whichappearsto
beshortenoughto describemostphenomenaconsideredin a long-termoriented
model,in a recursiveway,andlongenoughto avoidcertaintypesof othershort-
term(e.g,seasonal)relationships,andunnecessarycomputation.
Thefactthatthebasictime-perioclof themodel(e.g.oneyear)doesnotcor-
respondto theperiodduringwhichavariableis measuredor towhichit refers(e.g.
populationbrokendownbyfive-yearagegroups),doesnotmatterin the"systems
dynamics"approachbutleadstotheintroductionofunfamiliarnotions.In Bachue-
The core of the demographicsub-systemconsistsin trackingthe population
overtime. The primarydisaggregationof populationis by ageandby sex,criteria
which are presentin most behaviouralrelationships,eitherexplicitlyor implicitly.
Certainageclassesaremorelikely to migrate,andmigrationcanalsobesex-specific;
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Philippines,thefractionof five-yearagegroupstransferringto thenextoneduring
oneyearis computedthrougha"maturationrate". Moreexampleswerefoundin
BachueI [6].
III. FERTILITY
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(i) Measurementof Fertility
Themeasureof fertilityusedasa dependentvariablein thevariousBachue
modelsdiffersconsiderablybetweenapplications.GiventhatthepOp'ulationis
brokendownby ageandsex,themeasureof fertilitywhichismostconsistentwith
thisstructureisage-specificfertilityrates. Suchratesalreadyallowthroughtheir
disaggregationfor oneof the factors,i.e. changesin agestructure,whichare
frequentlyrecordedasresponsiblefor changingover-allfertilitylevels. If age-
specificmaritalfertilityratesareused,changesin ageatmarriagearealsotaken
intoaccount.
However,moreaggregatedmeasureshavebeenusedasthedependentvariable
in certainmodellingapplications.For instance,thePhilippinemodelusesthegross
reproductionrate,whiletheBrazilianmodelusesthreeage,specificfertilityrates.
Clearlysomeinformationis lostin theseapproximations(mortalitypatternin the
GRR,nuptialitypatternif theindexis computedonthewholefemalepopulation).
An interestingalternativeprocedureis to treattheparametersofafertilitydistribu-
tionfunctionasdependentvariables[13]. Tllisapproach,whichisanalogoustothe
derivationof age-specificmortalityratesfromlifeexpectancyat birthusinglife
tables,hasbeenappliedinBachue-Yugoslavia.
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(ii) ExplanatoryVariables
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EndogenisatlOnof fertilityin aneconomic-demographicmodelof theBachue
typeis largelybasedona theoryof householdbehaviour.Fertilityis regardedas
resultingfroma consciousdecision,whichtakesintoaccounthequantitativead-
vantagesanddisadvantagesof child-bearing.Suchanap~roachcanbeseenin the
utility-maximisationframeworkof the"newhomeeconomics",thoughthisis not
necessary,sincemostof theimplicationsof theformercanbederivedfromsimpler
analyses.Socio-econonliccharacteristicsof thehouseholdareseenin thisframe-
workasmajordeterminantsof itsfertilitybehaviour.Importantvariablesinclude
theeducationlevelof themotherandfather,themother'spastandpresenteconomic
activity,householdincome,childmortality,andtheeducationor desirededucation
of children. Thegainsfromchild-bearingalsodependontheforeseeneconomic
activitiesof children,andtheextentowhichparentsbenefitfromtheseactivities.
A considerableliteraturexistsontheprecisespecificationofmodelsof thistype.
Theexplanationof fertilitybehaviouristhereforessentiallymicroeconomic.
Suchanapproachdoesnotnormallycapturevariablessuchasnorms,tastes,psycho-
~
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logicalfactors,values,etc;nor arestructuralsocio-economicrelationships,suchas
patternsof classbehaviour,allowedfor. The reasonfor not consideringsuch
elementsin fertilitybehaviouris notsomuchthatmicroeconomictheoryandother
theorieshavenotbeenlinkedtogether,or eventhattheyconflictwitheachother,
butmostlybecauseof thewaydataareusuallycollected.Householdsurveysrarely
gather,at thesametime,informationatahigherlevelof aggregation,andit isnot
alwayseasyto linkaggregatedatafromothersourceswithhouseholdsurveydata.
In practice,therefore,themicrorelationshipsarenecessarilytreatedfor modelling
purposes,asestimatesof thecorrespondingmacrorelationships,whichmeansthat
the omissionof some,at least,of thesemoreaggregatedvariablesi particularly
unfortunate.
Themethodof estimationof microrelationshipsaffectsthesensitivityof the
functionsconcerned.For instance,whenhouseholdsurveysareused,nationalor
cross-sectionalvariationsin fertilitybehaviourmightbesmall,relativeto changes
overtime,becauseof thetendencyfor fertilitypatternstoclusteraroundthenorm,
andforlargedeviationsfromthisnormtohavea considerablerandomcomponent.
Asa resultonlysmallvariationsin fertilityareexplainedinacross-sectionfunction.
By contrast,whena fertilityfunctionisestimatedonthebasisof aggregateddata,
pooledcross-sectionsor internationalcross-sectiondata,cleardistinctionsbetween
relativelyhomogeneousgroupswill tendtobeassociatedwithfertilitydifferentials,
andexplanatoryvariableswillbemoreof astructuralnature. Thiswill tendtobe
reflectedin amoresensitivef rtilityfunction.I Thechoiceof specificationthere-
forefinallyreliesasmuchonhunchandintuitionasit doesoneconometricrefme-
ment.
IV . MORTALITY
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(i) MeasureofMortality
The representationf mortalityin theBachueapplicationsusesthenormal
procedureof demographicprojections:a syntheticindexsuchaslifeexpectancyat
birth,or theprobabilityof a birthsurvivingtoagethree,is projectedandusedto
recomputethecomponentsof theindex,Le. theage-specificsurvivalrates. The
accuracyof themappingof theoverallindexontoage-specificratesvaries.In the
Brazilmodel,nationallife tableswereconstructedwhereasin thePhilippinesand
KenyanmodelstandardCoale-Demenylifetableswereused.In Yugoslaviathere-
lationshipbetweenmortalitypatternsbelowandabove5 yearsof agewasfoundto
~
;;g
lIt doesnot follow thatinternationalcrosssectionshouldbepreferredto lessaggregated
typesof datasourcesor analysis. Indeedevenif macrorelationshipsofferadvantages,toohigh
a levelof aggregationis oftenassociatedwith a ratherconfusedandsimplisticidentificationof
structuralfactorsand it then becomesdifficult to find the equivalentof thesefactorsin a
nationalmodel. And whilea higherlevelof aggregationallowstheintroductionof structural
determinantsof fertility, the interpretationof the macroequivalentsof microrelationshipsis
oftendifficult.
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bepoorlyrepresentedin modelifetables.Lifeexpectancyatagefivedidnotvary
muchbetweenregions,andfuturemortalitydeclineswereunlikelyto be large,
thiswasnot thecasefor ages0 - 5. Therefore,thesetwoagegroupshavebeen
treatedindependentlyandeachusedto locateits correspondingsegmentin the
modellifetables.Moreoveronlychildmortalityhasbeenendogenised.
Sexdifferencesareallowedfor in thisapproachin sofar asmortalityrates
differbetweenmalesandfemales,andalsoinsofaraslifeexpectancyataparticular
pointin timeis differentiatedbysex. It hasin generalbeenassumedthattheini-
tialmale/femaledifferencesin lifeexpectancywillremainconstantovertimeorthat
theyareadequatelyrepresentedby thepatternsin .modellife tables. Theseare
rathercrudeassumptions,particularlyin .countrieswherefemalelifeexpectancyis
lessthanmalelifeexpectancy,adifferencewhichnodoubtreflectsocio-economic
ratherthanbiologicalfactorsandwhichisthereforelikelytochange.
(ii) ExplanatoryVariables
Withtheexceptionof theKenyanmodel,wherea fullerendog;nisationwas
attempted,mortalityhasonlybeenexplainedbyaggregatesocio-economicvariables
withouttakingintoaccounthefactorsdirectlyaffectingthehealthof individuals.
Themainreasonforthisisthatthelattereffectsaredifficultoassess,exceptwhere
majorendemicdiseasesexist. Ratherthanidentifyingtheimmediatecausesof
survival,therefore,theexplanationof mortalityhasbeencouchedintermsofsocio-
economicorrelates.Lowlevelsof mortalityarefoundill higherincomecountries,
andareassociatedwithextensivemedicalinfrastructure,withurbanisationa dwith
highereducationallevels. Thedistributionof thepopulationwithrespecttothese
variables,andthedegreeof non-linearityin therelationshipsconcerned,arealso
important.
Thisapproachraisesa seriousissuein policymodelling;viz.sincethedirect
effectsof healthprogrammesonhealtharedifficultto observe,theirimpactin the
modelhasto beallowedforthroughexogenouschangesin thedependentvariable
ratherthanthroughthemanipulationof independentpolicyinstruments.For
example,it wouldnotbepossibletoassesstheimpactinthemodelofwatersupply
programmesor theprovisionof intermediatelevelmedicalservices,unlesstheimpact
of theprogrammesonhealthisalreadyquantified.Theproblemis similarto that
raisedby theexogenouswayin whichtheimpactof familyplanningonfertilityis
representedinallBachuemodelswiththeexceptionof theapplicationtoYugoslavia.
Thislackof endogeneityof policymeasuresisunfortunatebecause,whilelong-term
trendsin mortalityareclearlyassociatedwithlong-termsocio-economicchanges,
specificprogrammescertainlyhaveanimpactin theshorterm.
In Kenya,a comprehensivehouseholdsurveywasusedto identifythedeter-
minantsof sex-specificsurvivalprobabilityup to agethree. Variablesof direct
interesto healthprogrammes,suchas accessto pipedwater,theavailabilityof
healthinfrastructure,andtheprevalenceof endemicdisease,wereincludedinaddi-
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tion to socio-economiccharacteristicsof thehousehold,suchaseducationlevel,
income,andhousingconditions.However,a simplifiedequationhasbeenretained
in themodelwithanexogenoustrendaccountingforallpolicy-relatedvariables.
(ii) IndependentVariables
V. MIGRAnON
Whilebehaviouralfactors,of course,enterintothedeterminationf interna-
tionalmigration,thereis muchgreaterscopefor physicalcontrolsthanisthecase
withinternalmigration.It isthereforereasonabletotreatinternationalmigrationas
exogenous.Internalmigration,on theotherhand,is seeninalltheBachuemodels
asanadjustmentmechanismredistributinga factorof productionaccordingto the
relativeadvantagesof regionsoforiginanddestination,thoughtheoutcomeisbyno
meansequilibrium,or evennecessarilyamovementtowardsone. Certaingroupsof
thepopulationaremoresensitiveto changesin relativesocio-economicconditions
thanothers,andso thereneedsto beacarefuldisaggregationof themigrationre-
lationship.Butin allmodelsthebasicexplanationisintermsofabalancebetween
pushandpullfactors.
Migrationis treatedasa decisionby anindividualor a household,resulting
fromthecomparisonofpresentandpossiblefutureeconomicconditionsin theplace
of currentresidence,andthosein otherregions.Theincomedifferentialbetween
regionsis usuallythemainexplanatoryvariable.A numberof differentvariables
areintroducedto representexpectations:theunemploymentra eandtheinequality
of incomedistributionaretwoof these. Therearedifferentclassesof migrants,
in partcorrespondingto'particularsegmentsof the labourmarket. Unskilled
migrants,for instance,maybeconcernedexclusivelywiththepossibilityoffindinga
job in traditional/informalsectorsandwiththeincometheycanexpectin sucha
job;womenwill takeaccountof theavailabilityof "female"jobs;andsoon. The
propensitytomigratemayalsodifferaccordingtosex,age,education,maritalstatus,
andfamilysituation.
Whilethisapproachtomigrationis commontoall themodelsin theBachue
family,thenatureof themigrationprocessis country-specific.Evenif theexplan-
atoryvariablesaresimilarin differentcountries,theirmeasurement,theirconcep-
tualisationandtheirquantitativeevaluation,arelikelyto varyconsiderably.The
maindifferencesin specificationfrommodeltomodelconcernthewayindividual
characteristicsandenvironmentalf ctorshavebeentreated. In somecasesthese
havebeenbuiltintothesamefunction(Brazil,Yugoslavia);inothers(Kenya,Philip-
pines)twoseparatefunctionshavebeenestimated,oneexplainingthedeterminants
of aggregatemigratoryflows,andthe otherdeterminingtheprobabilitythatan
individualwillmigrate,giventheoverallflow.
Dataonmigration,detailedenoughtoallowfunctionsof thislattertypetobe
estimated,areonlyavailablefromhouseholdsurveys. Theseprovidebothtime
series(recall)data,whichmaybemoreor lesscompleteandwhichprovidesome
informationontheeconomiconditionbeforemigration,andcross-sectionalinfor-
mation.Evenso,it isoftendifficulttoconsiderhistoricalandstructuralfactors.In
addition,temporaryfactorswithalargebutunascertainedinfluenceonmigrationare
difficultto isolateout. Amongproblemsencountered,noticecanbetakenof the
(i) DependentVariables
Therearevariousmigrationflowswhichcanbeidentifiedandwhicharerep-
resentedin theBachuemodels. A firstdisaggregationsbetweenexternal(inter-
national)migrationandinternalmigration.Amongthelatterflows,onemaydis-
tinguishintra-andinter-regionalmigration,thenatureof whichwill of coursevary
withdifferentdefinitionsof regions.Mobilitybetweeneconomicsectorsmayalso
involvephysicalmovementof individuals,andthistypeof economically-baseddis-
aggregationwill leadtoaclassificationfmigrationwhichdiffersfromthatbasedon
regions.
Internationalmigrationis includedin theBachuemodelsonlywheremajor
flowscanbe identified. In thePhilippines,for instance,emigrationof educated
urbanFilipinosis allowedfor. InYugoslavia,bothemigrationandreturnmigration
(andtheassociatedfinancialflows)areincorporatedin themodel.
Internalmigrationbetweenregionsis treatedin muchgreaterdepthin all
models.Wheretheregionsarerural-urban,thistypeof migrationcoversbothgeo-
graphicalmovementand,usually,sectorallabourmobility,in particularout of
agriculture.In theYugoslavcase,wheretheruralregionis identifiedwithprivate
agriculture,migrationecessarilyimpliessectormobility. In othermodels,rural
out-migrantsareusually,butnotuniformly,agriculturalin origin. In additiontoa
rural-urbandisaggregation,theYugoslavmodelis dividedinto 8 administrative
regions.Currentdevelopmentof theBrazilianmodelalsoincludesitsdisaggregation
into5geographicallyspecifiedsub-models.In theYugoslavapplicationthereisalso
a significantcontributionof theruralpopulationto urbanproduction,througha
commutingphenomenon,whichthenconstitutesanothertypeof spatialmigration.
In noneof thesemodels,however,areseasonalndshort-term igrationsexplicitly
considered,asthemodelsareorientedtothelongterm.
Intra-regionalmovementsareconsideredin aneconomicratherthana spatial
sense.Forinstance,sectoralmobilitybetweendifferentlabourcategoriesispossible,
andthistypeof mobilityisanimportantcharacteristicofthedevelopmentprocess.
However,thegeographicaldistributionof populationis notmodelledto thesame
levelofdetail- forinstance,thedistributionbysizeofcitiesisnotconsidered.
Internalmigrationflowscanbetreatedeitherasgrossor asnet. Thereis
howevera significantadvantagefromtreatingthemasgrossasthedeterminantsof
migrationindifferentdirectionsarenotnecessarpys mmetrical.Thisisparticularly
trueofrural-urbanmigrationascomparedwithurban-rural.
Table4
Migration
Brazil YugoslaviaKenya Philippines
External None
Internal Dependent
Variables
Urban householdhead's
probabilityto comefrom
rural areas(no sex dis-
tinction).
None
Overall net R/U migra-
tion rate. Age,sex,edu-
cationspecificnetmigra-
tion probabilitiesderived
from overall migration
rate using fixed relative
rates.
Policy variablefor some
age-educationgroups.
Grossmigrationprobabil-
ity (micro) by sex be-
tweenR/U & grossmigra-
tion propensity(macro)
by sexbetweendisaggre-
gate R/U areas. Gross
migrationrate combines
both dep.variablesmulti-
plicativelywith popula-
tion weighting factor.
Male and female rates
assumedto be equalin
simulation.
Permanentout-migration
rates by age, sex, edu-
cation and regions:
policy variable. Tempo-
rary outmigration and
returnmigrationratesof
workers and dependents
by age, sex, education,
region, A/NA: policy
variable.
Gross migration rates
from region i to A/NA
sectorof regionj, byage,
sex, education. Net mi-
grationratesout of (A)
by age, sex, region
Inexistence of certain
types of flows between
andwithin regionsof AI
NA populations,assumed
becauseof over-determi-
nation.
......
\0
N
~
~
""
;:,
Q.
:::;,
C
~'"
~
Explanatory Variables Income differentialsbe-
tweenregions,education,
numberof children,age.
Comments Logit estimation.House-
hold surveyandpopula-
tion censusdata.Adjust-
mentof overallmigration
rateto censusfigure.
Micro: education level
Macro:householdincome
perAE differentials;R/U
modernsectorwagerate
& employmentprobabil-
ity.
Bi-log overallrate func-
tion based on district
level data. Non-linear
functions for relative
ratesderivedfromnation-
al household survey.
Returnmigrationto rural
areasallowed.
Micro: age, education
level, marital status
Macro: Income differen-
tials,incomedistribution,
R/U.
Linear micro function,
log-linear macro func-
tion. Data: national
householdsurvey;micro
basedon individualdata;
macroonaggregateddata
at provinceleveL No
adjustmentof computed
values.
For inter-regionalflow
to NA sector: average
wage,job creationrate,
unemployment& female
lFPR differentials, %
women married in i,
regionaldummies. For
inter-regionalflow to (A)
sector: land size. differ-
entials% womenmarried
in i, regionaldummies.
For net out-migration:
NA averagewage, job
creationrates,unemploy-
ment and femaleLFPR
% women married and
land size in i, regional
dummies.
Linear specifications.
Most explanatory vari-
ablesare educationand
often age-sex specific
Child rates (below 15)
function of childbearing
agefemalerates. Popu-
lation censusandsocio.
economicaggregatedata
for 79 demographic
regions. Adjustmentof
intercept& dummiesto
regionand A/NA obser-
vations.
Note: Seefootnoteto Table1.
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194 WeryandRodgers
insufficientdescriptionof thehousehold'ssocio-economicenvironment(e.g.land
structure)andthefactthatcertainmacro-levelfactorswhichareexpectedtoaffect
migrationaremeasuredaftermigrationwhereasmigrationratescaninfluencethem
(e.g.employments ructure,unemploymentrate). Moreover,manypublicpolicies,
suchaslandreform,introductionof newcropsin certainregions,ruralpublicwork
programmes,or physicalcontrols(oftenof temporaryorvariablenature),canhardly
beassessedwithoutlongitudinalsurveys.Therearethussomefactorswhichlimit
thevalidityof theexplanationof migrationfollowedin theBachuemodels.In par-
ticulartheinadequater presentationf structuralfactorssuggestsa directionfor
improvement.
VI. NUPTlALITY
Nuptialityisanimportantvariableof thedemographicsysteminatleasthree
ways. Firstly,it hascloselinkswith fertility:to theextenthatall birthstake
placewithinmarriage,it determines,in combinationwithmaritalfertility,thelevel
andagepatternof over-allfertility. Secondly,theeconomicactivityof married
womentendsto differconsiderablyfrom the activitiesof unmarriedwomen.
Thirdly,marriageis acomponentof householdformation.However,thetreatment
of nuptialityin theBachuemodelsvariesmuchmorethanis thecasefor fertility,
mortalityand migration. Actually,nuptialityis onlyexplicitlyconsideredin
Bachue-PhilippinesandBachue-Yugoslavia,wherelegalmarriageis traditionallythe
onlyformofunionwhichleadstochildbearing.
(i) DependentVariables
Thedependentvariablescaneitherbetheproportionof marriedwomenin
eachagegroup,or,morecommonly,theparametersofafunctionwhichdetermines
the distributionof marriedwomenby agegroup,a procedurefollowedin both
modelswhichconsidernuptiality.Therearerelativelyfewcomparativestudiesof
thelatterdistribution,andthosewhichhavebeencarriedouthavetendedtousea
distributionfunctiondevelopedbyCoale[13].
(ii) ExplanatoryVariables
In a "newhomeeconomics"model,thedecisiontomarrywouldberegarded
asa rationaldecisionbasedmainlyoneconomicfactors.Inparticulartheeducation
of thewomanis likelyto delaymarriage,becauseschoolingraisestheopportunity
costof marriagewhileatthesametimereducingitsbenefitsbecausemoreeducated
womenarepotentiallyeconomicallymoreindependent.Similarpatternsofrelation-
shipscanbeobservedbetweeneconomicactivityandmarriagepatternsin thatthe
workof girlsandyoungwomenraisesthereturnsto thefamilyof origin,which
thereforehasaninterestin delayingmarriage.It isdifficulttotranslatethismodel
directlyintotheexplanationof parametersof thedistributionfunction,butapprox-
imationscanbemade.
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196 WeryandRodgers
Of course,onlyeconomistscouldthinkthatthedecisiontomarryisbasically
aneconomicone. Norms,tastesandculturealsointervene;indeed,arearguably
dominant. Oneconsequenceis tomakeinternationalcomparativeanalysisof the
ageatmarriagealmostmeaningless,becausethecontentandfunctionsof marriage
varyso muchbetweencountries. Unfortunately,mostof thesenon-economic
factorsaredifficultto analysequantitatively,sothatin practicedeterminantsof
marriageratestendto bebasedexclusivelyonthemorereadilymeasurablevariables
suchaseducationandlabourforceactivity.
VII, HOUSEHOLDS
Underthisheadingweincludethreeissues:determiningthenumberofhouse-
holds,theirdemographiccharacteristicsn termsofsizeandagedistributionof their
members,andtheirsocio-economiccharacteristics.Thereareconceptualproblems
in treatinghouseholdsasintegratedunitswithdefiniteboundaries,butwelookto
othersfor advanceswithrespectto conceptualisation[29]andsettheproblemon
onesidehere.
Littlequantitativeevidencexistson thesevariousrelationships,Thelittle
empiricalworkwhichhasbeendone,mostlyusingpopulationcensuses,indicates
that therearesizeablevariationsin headshipratesbetweendifferentlevelsof
development,butalsobetweenculturesandbetweencountrieswithdifferentdemo-
graphicharacteristics,Onlyonemodelendogenisesheadshiprates,thatforKenya,
wheretherates(specificto womenaged20- 59)aremadea functionof theadult
sexratio, In othermodelsgroup-specificheadshipratesarekeptconstant.
DemographicComposition
ofHouseholds
A numberof aspectsof economicbehaviourdependon thesizeandagestruc-
tureof households,includinghouseholdconsumptionpatterns,theparticipationof
individualsin economicactivities,andfertility(influencedbytheparitylevel,sex
ratio-ofchildrenandthepresenceorabsencein thehouseholdofpeopleabletotake
careof children). In manycases,householdincomeis alsorelevant,butthese
examplesshowtheneedto includedemographicvariablesaswell. In factwewould
arguethatthetreatmentofhouseholdsisoneof themostimportantissuesinanalys-
ingeconomic-demographicinteractionsin thatit actsasalinkbetweena number
of differentsub-systems.Nevertheless,littleworkhasbeendonein thisfield,and
theexplanationof householdformationanddemographiccharacteristicsistherefore
relativelycrudein theBachuemodels.
. The treatmentof householdcompositioni theBachue-Philippinesand
Bachue-Kenyamodelsis themostelaborateamongthemodelsconsideredhere.
Bothmodels tartwithan initialdistributionof householdsbyincomegroupand
demographiccomposition(size.andagestructure).In theformerapplication,the
impliedheadshipratesaremaintainedconstantovertimewhilechangesin thesize
Endogenising Demographic Variables
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EndogenisingDemographicVariables 199
andcompositionof householdsbyincomegroupareassumedtoaffectall typesof
house-holdsimilarly(asnotedbelow,differentsub-groupsareidentified).Thisisin
contradictionwiththemicrotheoryof fertilitybehaviour,inwhichthenatureof
thehouseholdwill influencethefertilitypattern. Changesin socio-economiccon-
ditionsshouldthereforeacton fertilityin awaywhichis differentiatedbyhouse-
holdtype,sothatdifferentialchangesinage-sexstructurewilloccur.Strictpropor-
tionalityof changesi thereforelikelyto bea ratherpoorassumptionandworkto
improvethisapproachwouldbedesirable,for instancedevelopingfurtherthelink
introducedin Bachue-Kenya,betweenthesizedistributionandincomedistribution
ofhouseholds.
widelyvaryingsocio-economicconditions,andcanthereforereasonablybetreated
asexogenous.Endogeneityismoreimportantforthecategoryof "secondarywork-
ers",i.e.principallywomenandyouths,wheremuchgreatervariationisobserved.
(ii) Determinants
VIII. LABOUR FORCE PARTICIPATION
Thedeterminantsof labourforceparticipationi cludeelementsofhousehold
economics,demographiccharacteristicsof the individualsand labourmarket
conditions.A typicalequationwouldexplainlabourforceparticipation,disaggre-
gatedbysexandage,asafunctionof theeducationlevel,maritalstatus,thenumber
of childrenor theageof theyoungestchild,positionin thehousehold,household
head'soccupation,industrialstructure,minimumwagefor agiveneducationorskill
level,householdincome,unemploymentandtherateof job creation.SeeStanding
[44],andStandingandSheehan[45].
In theBachuemodels,cross-sectionalhouseholdsurveydatahaveusuallybeen
usedto estimatesuchequations,ometimesaggregatedattheregionallevel.Theuse
of suchdatamay restrictthe inclusionof market-relatedvariablesuchas
industrialstructure,previouslabourabsorption,or theunemploymentandwage
rates,becausethereis likelyto beinsufficientvariationin thesampleorbecause
thesevariableshavejustnotbeenmeasuredin thesurvey.In consequence,many
studiesof labourforceparticipationi developingcountriesomitdemandfactors.
In theBrazilianmodel,thisomissionwasconsideredsufficientlyseriousthatlabour
forceparticipationratesaredeterminedbylong-termtrendsratherthanbyapartic-
ipationfunction. At theotherextreme,in boththeYugoslavandKenyanapplica-
tions,marketvariableshavereceivedmuchattentionin specifyingparticipation
functions.
Oneconsequenceof theabsenceof demandfactorsin someof themodelsin
explaininglabourforceparticipationratesis thattheytendtobetooinsensitiveto
marketchanges,causinginstabilitieselsewhere.On thewhole,instabilitydueto
specificationerroris notamajorprobleminlargeandhighlyendogenouseconomic-
demographicmodelling.Behaviouralequationsin suchmodelsgenerateaseriesof
feedbackmechanismswhichallowthesystemto perpetuateitselfor tosmoothly
changein thedirectionof marketor socialpressures.In thecaseof labourforce
participationequations,however,changeson thedemandsidehaveanimpactpri-
marilyon work and incomesratherthanon thesizeof the labourforceand
unemployment,makingwagesrelativelyunstable.Thiscanbepartlyovercomeif an
incomevariableis incorporatedas a determinantof labourforceparticipation,
thoughit is notalwaysobviousto whatextenthecross-sectionrelationshipesti-
matedwill adequatelyreflectchangesasincomesriseovertime. Thereareindeed
reasonsto believethatincome,asadeterminantoflabourforceparticipation,should
beexpressedinrelativeratherthanabsolutet rms.
OtherClassifications
Incomeis nottheonlycriterionfortheclassificationfhouseholds.Another
importantclassificationi certainapplicationsof theBachuemodelsis thedistri-
butionof householdsaccordingto theemployments ausof thehead. Hereagain
theinitialconditionsareeasilydetermined,buttheevolutionovertimecanbecom-
plex. In Bachue-PhilippinesandBachue-Kenya,wheretheseissuesaretreatedin
moredetailthaninothermodels,theoccupationaldistributionofhouseholdheadsis
knownat theorigin,andis assumedto changeproportionallywiththeover-all
occupationaldistributionof employment.Thusa decreasein over-allagricultural
employmentimpliesadecreaseinthenumberofagriculturalhouseholds.
Associatedwiththeoccupationaldistributionof householdheads,thedistri-
butionof non-headsaccordingto thehead'soccupationisalsorequiredforhouse-
holdincomedistributionpurposesincaseswherehouseholdmembersotherthanthe
headfrequentlyhavearemuneratedconomicactivity.
(i) DependentVariable
Themeasurementof thelabourforceformodellingpurposesraisesahostof
conceptualproblems,discussedin somedetailin Standing[44]. Theuseof in-
appropriatelabourforceconceptsnotonlymeansthatthemeasurementof labour
supplyis inexact,butalsocanseriouslyaffectthebehaviourof thelabourmarket
sub-system.For instance,neglectingto differentiatelabourdemandbetweenmale
andfemaleworkers,andbetweendifferentagegroups(asisindeedthecaseinallthe
Bachueapplicationsexceptfor theforthcomingregionalisedapplicationtoBrazil)
is likelyto producesomemisleadingresults. Careisthereforerequiredandthere
maybe a casefor incorporatingseveralalternativedefinitionsof laboursupply
(althoughthishasnotbeendoneinanymodelsofar).
For modellingpurposes,it oftenappearsthatcertaincategories- notably,
adultmales- havelabourforceparticipationrateswhichareverysimilaracross
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IX. EDUCATIONANDSKILL
(i) DependentVariable
Educationis oneof thebasiccriteriausedto disaggregatethepopulation.
Educationlevelsare importantdirectexplanatoryvariablesof all demographic
events,andeithereducationor skill is alsoan importantfactorin labourmarket
behaviour. By educationis usuallymeantthe gradecompletedor the level
obtained,irrespectiveof thenumberofyearspentinschool.However,inallappli-
cationsof theBachuemodels,excepto Kenya,thenumberof yearsof schooling
andthegradeobtainedareequivalent,asnorepeatingofgradesi allowedfor.
(ii) DeterminantsofEducationLevels
Theeducationlevelof thepopulationisusuallydeterminedbytrackingschoo1-
agechildrenthroughtheeducationsystemin a mannersimilarto thetrackingof
populationcohortsthroughtheirlifecycle. Thedynamicbehaviourof thesystemis
thereforedeterminedby transitionprobabilitiesfromlevelto level,whichin turn
dependonenrolment,completion,drop-outand(inBachue-Kenya)repetitionrates.
Suchrateshavebeenshownto bea functionof theeducationfacilitiesavailable,
certainspecificgovernmentpolicieswithrespecttoeducation,andcharacteristicsof
thechildandthechild'sfamilywhichdeterminebehaviourwithrespecttoinvesting
in humanresourcesdevelopment.In mostof thecurrentapplicationsof thellachue
modelsthesupplyside(i.e.theeducationfacilitiesandgovernmentpolicy)istreated
asthemaindeterminantof suchrates. In mostdevelopingcountries,thisapproach
is probablyacceptableasa firstapproximation.Existinghouseholdsurveydata
wereinadequatefor thetestingof moreelaboratemodelswhichincorporateboth
supplyanddemandfactors. Withsomedifferencesbetweenthemodels,education
ratesarethusconsideredpolicyvariablesor determinedby over-allgovernment
expenditurepatterns.
X. CONCLUSIONS
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Drawing eneralconclusionsonthetreatmentof demographicvariablesinthe
Bachuemodelswithaviewtosimplifyingtheconstructionofsimilarmodels,under
othercircumstances,is difficult. Themainreason,inouropinion,isthatasystemic
model,i.e.therepresentationf thestructureof a system,is exclusivelydefined
spatiallyandtemporally,hinderingthetransferof partsof onedemo-economic
systemtoanotherandeventhecomparisonbetweenthem. For instance,itwould
befoolishto comparethestructureof thedemographicsystemof Bachue-Yugo-
slaviawith that of Bachue-Kenyawith a viewto determiningthebetterone.
Indeed,thevalidityof therepresentationfasystemmainlydependsonitsabilityto
simulatethe dynamicsof measurablephenomena,suchasthepopulationgrowth
rateorthequantityandqualityof thelabourforce,andnotsomuchontheunder-
lyingtheories.
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Table8
Education
Brazil YugoslaviaKenya Philippines
DependentVariables Probability to belongto
one of the four edu-
cationlevels,R/D.
Explanatory Variables LFPR, householdincome
public expendituresfor
education,sex,'age.
Enrolment, repetition
and completionratesby
age,sex,R/D.
None
Conditional rate of suc-
cessin primaryand sec-
ondary determining
three education levels,
R/D.
None
Enrolmentratesin higer
primary,two secondary,
tertiary by sex, A/NA.
Enrolmentratesin lower
primary, drop-out rates
from all levels by sex,
region,A/NA.
Enrolment in lower pri-
maryand drop-outrates
exogenousand/orpolicy
variables. For higher
primaryrates:youngage
dependency,NA father's
education,A childLFPR,
regionaldummies. For
secondary: labour
supply, education level,
employment growth,
unemployment,childand
femaleLFPR, % young
womenmarried,father's
education, regional
dummies. For tertiary:
%generalsecondarygrad-
uates, % tertiary level
labour supply, fathers
education, secondary
education, unemploy-
ment.
N
0
N
~
~
!:>
::
I:>.-
;:.:,
C
~'"
~
~
Comments Logit estimation. Ag-
gregated population
censusdata.
Changesin rates:Policy
variables. Source of
initial rates:Ministry of
Educationdata.
Changesin rates: policy
variable(constantgrowth
of the logit). Consoli-
dationof educationlevels
into two levelsfor labour
market. Due to defini-
tion of dependent,
completion and failure
are mixed. No distinc-
tion in demographic
accountingbetweenen-
rolled andnot in school
but computedseparately.
Computation of invest-
ment and recurrentcost
of educationusing stu-
dent/teachersatio.
Linear specification.
Population census &
socio-economic aggre-
gateddatafor 79 demo-
graphicregions. Adjust-
ment of interceptsand
dummies to region,
A/NA, sex specific,en-
rolment rates. Expendi
ture for educationen-
dogenouslyexplainedin
separatesub-system.
Note: Seefootnote to Table 1.
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Anotherfactorwhichdoesnotfacilitatecomparisonsbetweenmodelsis that
eachcountryapplicationhasbeendevelopedunderspecificonditionsdetermining
particularfeaturesof themodel. Dataavailabilityis oneof theseconditions.The
presumedinterestof potentialusers,notablytheinterestandinvolvementofpolicy
makersintheoutcomesof themodel,isanotherconditionshapingeachmodel.
Giventheseproblemsofcomparability,theconclusionswillbelimitedtosome
generalcommentson endogeneity,on thedemographica countingandoncertain
issuesraisedby theestimationofbehaviouralfunctionsandtheirintroductioni the
model.
(i) Endogeneity
Whiletheendogenousnatureof certaindemographicelementsof a demo-
economicmodelisclear,theconstructionof theBachuemodelshasshownthatthere
areno preciserulesvalidfor all cases,i.e.adequateto describedifferentsocio-
economicsystemsandto satisfyall possibleusers. Asmentionedabove,thereis
considerablevarietyin thewaycharacteristicsof thepopulationhavebeenrepre-
sentedin thevariousapplications.To someextentatleast,thisvarietyreflectsthe
mechanismsof thesystemdescribed,andthevalidityof therepresentationf the
structureshouldbeconsideredthemaincriterionto decideontheendogeneityof
anelement.
In Bachue-Brazil,maritalstatushasnotbeenintroducedinthepresentversion
of themodel. Actuallyatleastthreetypesofmaritalstatuswouldhavetobecon-
sidered:single,legallymarriedandconsensualunion. Theothersub-systemsof the
modeldonottakeintoaccountthedifferencesbetweenthesethreemaritalstatuses,
so thatthisdistinctionwouldhavenoconsequencesandcouldthereforeberedun-
dant. Butamoredetailedanalysisof thegenerationofpovertymightbeneededto
remedythisomission.11hasbeenshownelsewherethatin theirprecarioussituation,
womenlivingin consensualunionaremorelikelytobeforcedtoworkthanthosein
regularmarriage,andwhenworking,oftenpaidlessthantheminimumwage.There
is thereforeacasefor disaggregatinglabourmarketandincomedistributionsystems
bymaritalstatus. Thisisacasewherethelevelof disaggregationofonesub-system
of themodelhasdirectimplicationsfor thelevelof disaggregationof othersub-
systems.Doesthissuggestthatmaritalstatushouldbeanendogenouselement,or
isit sufficientoconsiderit aparameter?It dependspartlyonthestructureof the
system,partlyon policyobjectivesin modeldesignandpartlyon theavailability
of data.Thefirsttwocasesareratherstraightforward.In thethird,if anelementis
knownto beendogenousbut dataarenotavailableto measurequantitativelyits
dependenceon otherelementsof thesystem,thequestionfor modelbuildersis
whetherto retaintheelementasa parameteror to usesimulationtechniquesto
representtheassumedrelationship.Althoughsimulationhasapoorimageinmany
circles,theauthorsof thepresentpaperandprobablymostof thosewhohave
workedonBachuemodelswouldfavoursuchanapproach.It isnodoubtriskyto
I
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work withbest"guesstimated"relations,but assumingunchangedcoefficientsi
evenlessreliable. In themaritalstatusexampleabove,anaccelerationfmigratory
flowsmightincreasethenumberof womenlivingin consensualunion,andthereby
haveaconsiderables condaryimpactonemploymentandpoverty.Keepingacon-
stantratiobetweenthetypesofmaritalstatuswouldhidethisphenomenon.
(ii) Accounting
TheBachuemodelshaveoftenbeencriticisedfor thesizeandcomplexityof
theirdemographicsystems,eitherincomparisonwiththoseof theeconomicsystem,
or in comparisonwiththemagnitudeof changesoccurringin theshortandmedium
term. For medium-termodels,it isoftenarguedthatafulldemographica count-
ingandbehaviouralsystemarenotnecessaryandcouldbereplacedbysimplextra-
polationof themainelements.Thispointisvalidto theextenthatthemodelis
essentiallyaimedatbroadrelationshipsbetweentheeconomicandthedemographic
systems,butthereareseveralpracticalreasonsin favourofacompletesystem.
Firstly,in contrastwitheconomicmodels,a completedemographica count-
ingis probablyeasiertodevelopthananabridgedversion.If themodelissimplified
toomuch,certainelements,especiallythosewhichcanhaveshort-termeffectsand
arethereforeofgreaterrelevancetopolicymakers,tendnottorespondtochangesin
thesystem.Forinstance,thismightconcerntheproperaccountingofnewentrants
in theeducationsystem,thesexratioof entrantsinto the labourforceor the
trackingofspatiallydisaggregatedpopulations.
Secondly,theoutcomesofadetailedaccounting,whileperhapsnotrelevantto
themedium-termdynamics,maybemuchmorerelevantfor partialplanning.It is
of interesto educationor healthplannersto know,ratheraccurately,theeligible
populationaccordingtocertaincharacteristics.
Thirdly,a completeaccountingcanbeadaptedrapidlyto variousneedsby
dropping,expost,redundantinformation.In contrast,if additionalinformationhas
to begeneratedby extendinga simplifiedsystem,a longandtediousprogramming
taskisoftenimplied.
Meanwhile,thereareobviouslyvalidarguments(cost,easeof interpretation,
etc.)in favourofsmallsystemsbuttheexperiencewithmodelconstructiontendsto
showthattheredundanciescanonlybeeliminatedafterandnotbeforethesensi-
tivityofthemodelhasbeenfullytested.
(iii) EstimationandUseof BehaviouralEquations
Theestimationof behaviouralrelationsraisestwomainquestions:thesource
of dataandthetypeof functionusedin theprogramme.TheBachuemodelshave
useda mixtureof internationalndnationalcross-sectiondatasourcesto estimate
thebehaviouralfunctionsof thedemographicsub-system.In so farasnational
cross-sectiondatasourcesareused,eitherindividualoraggregateddatacanbeused.
Timeseriesor a combinationof cross-sectionandtimeseriescanbeusedandin
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principlearehighlydesirableforpickingupdynamicbehaviour.However,adequate
time-seriesdatawerenotavailableforanyof theapplications.
Theuseof internationalcross-sectionhasalmostalwaysresultedfromthelack
of nationaldatasources.Themainexceptionis thefertilityfunctionof Bachue-
Philippineswhereinternationalcross-sectiondatawerepreferredin viewof thein-
adequatedynamicsof anequationestimatedonnationaldata. Meanwhileinterna-
tionalcross-sectiondatasufferfrommanydrawbacks.Firstly,therangeofexplan-
atoryvariablesi verYjlimited,especiallyincomparisonwiththenumberofelements
availablein themodelitself. A complete"explanation"of anydemographicphe-
nomenonis outof thequestion.Secondly,internationalcross-sectiondatagivean
averagemeasureof phenomena,whereasat thenationallevelregionalandinter-
groupdifferencesmaybecrucialfor anadequateanalysis.Thirdly,international
cross-sectiondata,becauseof theirverynature,arehigWymulticollinear.This
makesit difficultto separateouttheeffectsof differentindependentvariables,and
alsothecoefficientsofexplanatoryvariablesmayactuallybereflectingtheinfluence
of othercollinearvariablesnot in themodel. If themodelis policy-oriented,
designedto lookattheeffectof shocksonthestructure,explanatoryvariablesare
notlikelyto moveparallelanymore.In thiscase,eachcoefficientshouldrepresent
th~".soleeffectof thevariableconcernedso asnot to biasthepolicy-simulation
results.
Aggregatednationaldatacanpresenthe samedrawbacksasinternational
cross-sectiondata,thoughthebiasis smalleranddependsonthecriteriaof aggre-
gation:for instance,in structuringdataby incomegroups,oneoftenintroducesa
systematicbias. Microdata(i.e.dataat thelevelof thedecisionunit,whether
individualorhousehold),donotpresentthesedrawbacksbutbecauseof themagni-
tudeof theerrorterm,thelevelof statisticalsignificanceof theequationestimated
canbeverylow,whichcastsdoubtsonitsstructuralvalidity.
For purposeofsensitivityanalysisofmodelbehaviour,andalsotomakemodel
structuremorecoherent,it wouldbedesirabletohaveasmoothpatternof coeffi-
cients,e.g.by derivingfromtheoriginalcoefficientsaconsistentpatternoverage
groups.
Relatedto this issue,thereis the problemraisedby the estimationof
behaviouralfunctionswithaviewto usingthemin amuchwidercontext.Should
oneestimatethebestpossiblefunctionanduseit assuchin thesimulationor is it
betterto losesomecapacitytoexplainthevarianceinordertocontrolthesimplicity
of theexplanation?Thisproblemisillustratedby theestimationof equationsin
Bachue-Yugoslaviawherethe basicdisaggregationis by republicandmodeof
production(privateandsocial). In thiscase,thereis thepossibility(a)to fit one
uniquespecificationof thefunctionto thewholesampleandto computethevalue
of thedependentvariableineachsub-group,fromthevaluesof theexplanatoryvari-
ablesin thatsub-group;(b) to introducein thespecificationof thegeneralmodel
dummyvariableswhichwouldaccountfor thedifferencesbetweenthesub-groups
(thisis differentfromthepreviousapproachasdifferencesbetweensub-groupsare
predeterminedto themodel);and (c) to fit the"bestspecificationto eachcase,
perhapsreachingratherlargedifferencesfromonespecificationto another. The
firstapproach(uniquegeneralmodel)canbedangerousasthenecessarycalibration
of the equationon theinitialdatacanhideverylargespecificationerror. The
secondapproachat leastdrawsattentionto thedifferencesthoughit doesnot
explainthem. Indeed,if dummyvariablesontheinterceptandontheslopeof the
explanatoryvariablesare significant,theyactuallycompensatefor specification
errors,suchastheomissionof institutionalconstraintsorothermacroeffects.The
thirdapproachis obviouslypreferablefor understandingademographicphenome-
non,but doesnotnecessarilyprovidethebestbehaviouralequationsfor ademo-
economicmodel;often suchequationsaretoo complex,containingnumerous
exogenousvariablesfor whicha satisfactoryevolutionovertimehasto bedecided
upon. Someof thesedifficultiesderivefromdatainadequacies.However,thelack
of datais probablyno longerthemajorconstrainton theconstructionof such
models(althoughdataaresometimesdeficientin qualityandincomprehensiveness,
andoftenbiasedin thewaytheyhavebeencollectedtotestoneapriorihypothesis).
Nor is theextentof economicanddemographictheoryamajorlimitation- indeed
asfarastheoryis concernedtheproblemisthe"trop-plein"ratherthanthe''vide':
Themajorproblemin buildingdemo-economicmodelsliesmorein theformalisa-
tion(includingthequantification)ofallsortsofpartialtheoriesandempiricalknowl-
edgeintoa coherentandglobalframe,rathersophisticatedin someways,butalso
higWyimperfect;andafterthisformalisation,i convertingthisconceptualstructure
intoa toolwhichcanbeeffectivelyutilisedfor understandingasocialsystem,and
forevaluatingattemptstomodifythatsystemthroughpolicyinterventions.
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